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INTRODUCTION

The leading cause of death among Korean adolescents in 2011 
was intentional self-harm (suicide), and the number of adolescent 

suicides per 100,000 population continued to increase from 7.7 in 
2001 to 13.0 in 2011. In addition, 11.2% of Korean adolescents in 
2012 reported having thoughts about wanting to commit suicide 
at least once in the past year [1]. The rate of adolescent suicide at-
tempts steadily increased from 2006 to 2013, 4.1% in 2013 and 
showed a declining trend to 2.9% from 2014 onwards [2].

Suicide attempts are in the middle of a continuum from suicidal 
ideation to suicide attempts and suicide [3]. People who enact sui-
cidal behavior usually have suicide ideation, those who have sui-
cidal ideation make suicide attempts, and a successful suicide at-
tempt results in a completed suicide [4]. In order to prevent sui-
cide attempts in adolescents, it is important to look at the current 
status of suicide attempts among adolescents, and it is also neces-
sary to identify the factors affecting suicide attempts among ado-
lescents.

Although it has received less attention in Korean, foreign stud-
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ducted annually since 2005 and is considered to be a nationally 
representative school youth sample. The subjects were middle and 
high school students from first-year middle school students to 
third-year high school students across the country, classified by 16 
cities and provinces into metropolitan cities, medium and small 
cities, and gun (rural area). For the sampling, the primary sam-
pling unit was school and the secondary sampling unit was class. 
All the students in the selected sample of classes were surveyed 
and students with long-term absences, exceptional children, or 
students with letters decoding disability were excluded from the 
sample. The survey questionnaire consists of 102 items in 15 do-
mains including tobacco use, alcohol use, obesity/weight control, 
physical activity, dietary behaviors, prevention of injury, sexual 
behaviors, mental health, Internet addiction, oral health, atopic 
dermatitis, asthma, personal hygiene, substance use, and health 
equity. For the survey method, one computer per student was as-
signed in each sampled classroom in a computer laboratory where 
Internet was available. The students were randomly seated to anon-
ymously complete the self-administered online survey. The 9th 
survey (2013) was conducted with 75,149 students from 800 schools, 
including 400 middle schools and 400 high schools. In total, 72,435 
students from 799 schools participated in the survey (96.4%) [21]. 
The subjects of the 8th KYRBS (2012) were a total of 75,149 stu-
dents from 800 schools, including 400 middle schools and 400 
high schools. In total, 72,435 students from 799 schools partici-
pated in the survey with a response rate of 96.4% [21].

Among the surveyed middle and high school students, 40,622 
students without drinking experience reported not having a life-
time drinking experience; 26,105 students with non-BDE report-
ed having a lifetime drinking experience, but not having a drink-
ing experience during the past one month. Other students report-
ed that their average drink consumption was 1-2 cups of soju 
(Korean distilled liquor) for females and either 1-2 or 3-4 cups of 
soju for males if they consumed alcohol during the past month. 
Among the 5,708 students with BDE, reporting that their average 
drink consumption was more than 3-4 cups of soju for females 
and more than 5-6 cups of soju for males during the past month, 
were selected for final analysis in this study. 

Selection and definition of variables
The main variables in this study, aimed to investigate the rela-

tionship between BDE and suicide attempts, are as follows.

Suicide attempts
As a dependent variable in this study, a suicide attempt was de-

fined as a person who reported having attempted suicide during 
the past year. Subjects were then classified into having attempted 
suicide during the past year or not.

Non-drinking, non-binge drinking, and binge drinking  
experiences

In the present study, those without drinking experience were 
defined as those who reported not having a drinking experience 

ies have highlighted binge drinking as a factor related to suicide 
attempts in adolescents [5,6]. Most adolescents have drinking ex-
periences, and the number of adolescents exhibiting risky drink-
ing behaviors, such as binge drinking or habitual drinking beyond 
the stage of drinking out of curiosity, is increasing among adoles-
cents who drink alcohol [7]. From 2006 to 2012, the risky drink-
ing rate in Korea was reported to be high, over 10.3% in males 
and over 8.0% in females [2]. Binge drinking in adolescents is very 
important as a starting point for problem behaviors, such as alco-
hol consumption or drinking behavior [8], and can easily lead to 
adverse outcomes such as addiction, serious health problems, in-
jury, traffic accidents, and suicide [9,10]. In addition, binge drink-
ing in adolescents has been reported to be associated with depres-
sion among psychiatric disorders, thereby affecting suicide attempts 
[5,11-13]. Adolescents with BDE were found to have mental health 
problems, including mood disorders and anxiety disorders. Re-
garding the relationship between alcohol consumption and sui-
cidal behavior, drunkenness was found to increase the risk of sui-
cide by about 90 times [14], and binge alcohol consumption was 
found to increase the risk of suicide by about 5 times compared 
with social drinking [15].

Recent studies regarding the relationship between drinking and 
suicide attempts as a factor for adolescent suicide have shown early 
alcohol use initiation as a risk factor for suicide attempts [16-18]. 
Compared to non-drinking or alcohol use initiation after the age of 
13 years, there was a statistically significant association between early 
alcohol use initiation before the age of 13 years and suicide attempts 
among adolescents [18,19]. Early alcohol use initiation among ado-
lescents was found to be a risk factor affecting suicide attempts [20].

There have been foreign studies regarding binge drinking, and 
binge drinking among young adolescents was found to be a risk 
factor for suicide attempts [6]. However, domestic studies on sui-
cide attempts related to binge drinking among drinking behavior 
factors in adolescents are scarce. This study aims to investigate the 
relationship between BDE, known as risky drinking, and suicide 
attempts among Korean adolescents, stratified by age. 

This study aims to investigate the relationship between BDE and 
suicide attempts in Korean adolescents, to understand the factors 
for suicide attempts, and to use this as baseline data regarding ad-
olescent binge drinking and for mental health promotion.

The specific objectives are as follows: First, to investigate the re-
lationship between non-drinking, non-BDE, and BDE and suicide 
attempts in adolescents. Second, to investigate the relationship be-
tween BDE and suicide attempts in adolescents, stratified by age.

MATERIALS AND METHODS

Research data and subjects 
This study was conducted using raw data from the 2013 Korean 

Youth Risk Behavior Web-based Survey (KYRBS) which was con-
ducted jointly by the Ministry of Education, Science and Technol-
ogy, Ministry of Health and Welfare Affairs, and Korea Centers 
for Disease Control and Prevention. The KYRBS has been con-
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in their entire lifetime. In addition, those with non-BDE are those 
who reported not having drank more than one cup of an alcohol-
ic beverage during the last month and who reported that their av-
erage consumption per drinking occasion in the last month was 
1-2 cups of soju for females and was either 1-2 cups of soju or 3-4 
cups of soju for males. Those with BDE were defined as females 
and males who drank at least 3-4 cups of alcoholic beverages and 
5 cups of alcoholic beverages per drinking occasion respectively, 
regardless of alcohol beverage type, and were thus defined as 
those drinking more than a single cup of alcoholic beverage per 
drinking occasion [9,22].

In the present study, BDE is related to a question about alcohol 
consumption quantity, and was defined as those who reported that 
their average drink consumption per drinking occasion during the 
past month was more than 3-4 cups of soju (2 bottles of beer, 3 
glasses of liquor) for females and was more than 5 cups of soju (3 
bottles of beer, 5 glasses of liquor) for males. 

Demographic and socioeconomic factors
Age, residential area, grade level, and academic performance 

were used as demographic factors. The residential area was divid-
ed into large cities, medium and small cities, and gun areas. Aca-
demic performance was classified into high, middle, and low grades 
in the last year. Socioeconomic factors were divided into high, mid-
dle, and low using Family Affluence Scale scores.

Health behavior and mental health factors
Smoking and substance experience were used as health behav-

ior factors. Smoking and substance experience were classified by 
responding with a “yes” or “no” to each question about smoking 
and substance experience. Stress, depression, suicidal ideation, 
and suicide plans were used as mental health factors. Stress was 
classified as feeling a lot of stress, feeling a little bit of stress, and 
feeling no stress. Depression experience was classified by respond-
ing with a “yes” or “no” as to whether the participants had felt sad 
or desperate enough to interrupt their daily life for two weeks dur-
ing the past year. Suicidal ideation and suicide plans were classi-
fied by responding with “yes” and “no” to a question asking wheth-
er each participant had considered seriously suicide and had set 
up a suicidal plan during the last year.

Statistical analysis
The data from the KYRBS is complex sample survey data and it 

was analyzed by employing weight, cluster, and stratification in 
the process of statistical analysis.

In this study, a chi-square test was performed to examine the 
general characteristics of those with non-drinking, those with non-
BDE and those with BDE, BDE, and suicide attempts, and a sig-
nificant difference between binge drinking and suicide attempts 
among those with BDE stratified by age. In addition, a logistic re-
gression analysis was performed to investigate the relationship 
between non-drinking, non-heaving drinking experience, BDE 
and the relationship between BDE and suicidal attempts in ado-

lescents stratified by age, and association between binge drinking 
and suicide attempts, and to calculate the odds ratios (ORs) and 
95% confidence intervals (CIs).

All the analyses were performed using SAS version 9.2 (SAS In-
stitute Inc., Cary, NC, USA). The statistical significance level was 
set at p-value< 0.05.

RESULTS

General characteristics of those with binge drinking 
experience

In terms of grade level, a demographic factor in males, the pro-
portion of non-drinkers was high in all the years of middle school 
students and the first-year high school students, whereas the pro-
portion of those with non-BDE was high in the second- and third-
year high school students, and there was a statistically significant 
difference (p< 0.001) (Table 1). In terms of socioeconomic factors, 
the proportion of non-drinkers was high in all those with a high, 
middle, or low score on the Family Affluence Scale, and there was 
a statistically significant difference (p < 0.001). Concerning the 
health behavior factors, 56.4% of those with smoking experience 
had non-BDE and 23.2% of those with smoking experience had 
BDE with a high proportion, and there was a statistically signifi-
cant difference (p< 0.001). In addition, 36.7% of those with sub-
stance experience had BDE, whereas 34.5% of them had non-BDE 
with a high proportion, and there was a statistically significant 
difference (p< 0.001). In terms of mental health factors, 45.0% of 
those with depression experience had non-BDE with a high pro-
portion. In addition, those with suicidal ideation and suicide plans 
had more non-BDE, and the proportion of those with non-BDE 
among those with suicide attempts was high with 42.0%, showing 
a statistically significant difference (p< 0.001).

Meanwhile, regarding grade level, a demographic factor in fe-
males, the proportion of non-drinkers was high in all the middle 
school students and the first- and second-year high school students. 
Additionally, the proportion of those with non-BDE was high 
with 45.1% in the third-year high school students, showing a sta-
tistically significant difference (p< 0.001). The proportion of non-
drinkers was high in all those with a high, middle, or low score on 
the Family Affluence Scale and there was statistically significant 
difference (p< 0.001). 

Concerning the health behavior factors, 54.7% of those with 
smoking experience had non-BDE, whereas 30.5% of them had 
BDE with a high proportion, and there was a statistically signifi-
cant difference (p< 0.001). In addition, 45.1 and 29.5% of those 
with substance experience had BDE and non-BDE, respectively, 
with a high proportion, and there was a statistically significant 
difference (p< 0.001). Concerning the mental health factors, the 
proportion of non-drinkers was high in both those with depres-
sion and those without depression experience, and there was a 
statistically significant difference (p< 0.001). In addition, 47.8% of 
those with suicidal ideation were non-drinkers, whereas 40.8% of 
them had non-BDE, and 44.6% of those with suicidal plan were 
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non-drinkers, whereas 40.8% of them had non-BDE, and there 
was a statistically significant difference (p< 0.001). Further, 42.9% 
of those with suicidal attempts were non-drinkers, whereas 40.7% 
of those had non-BDE with a high proportion, and there was a 
statistically significant difference (p< 0.001).

Binge drinking experience and suicide attempts
In males, 2.0% of non-drinkers, 3.0% of those with non-BDE, 

and 6.9% of those with BDE attempted suicide, showing a signifi-
cance difference between the groups (p< 0.001) (Table 2).

In females, 3.9% of non-drinkers, 7.0% of those with non-BDE, 
and 14.2% of those with BDE attempted suicide, showing a signif-
icant difference between the groups (p< 0.001).

Looking at BDE and suicide attempts in males with BDE ac-
cording to age, 17.1% of those with BDE attempted suicide at the 
age of 12 or 13 years, 15.4% at the age of 14 years, and 7.8% at the 
age of 15 years, 4.6% at the age of 16 years, 4.6% at the age of 17 
years, and 5.7% at the age of 18 years, showing a significant 
(p< 0.001) (Table 3).

In females with BDE, 30.6% of those with BDE attempted sui-
cide at the age of 12 or 13 years, 26.6% at the age of 14 years, 21.5% 
at the age of 15 years, 10.4% at the age of 16 years, 9.0% at the age 
of 17 years, and 7.9% at the age of 18 years, showing a significant 
difference (p< 0.001) (Table 3).

Relationship between binge drinking experience 
and suicide attempts

After adjusting from age, health behavior factors and mental 
health factors in males, the adjusted OR of suicide attempts in 
those with non-BDE compared to non-drinkers was 1.04 times 
(95% CI, 0.88 to 1.23), showing no significant difference. The ad-

justed OR of suicide attempts in those with BDE was 1.63 times 
(95% CI, 1.28 to 2.09), showing a significant difference (Table 4).

Meanwhile, after adjusting for age, health behavior factors and 
mental health factors in females, the odd ratio of suicide attempts 
in those with non-BDE was 1.21 times (95% CI, 1.07 to 1.37) 
compared to the non-drinkers, and the OR of suicide attempts in 
those with BDE was 1.79 times (95% CI, 1.47 to 2.19), showing 
significant differences. 

Relationship between binge drinking experience  
and suicide attempts by age

After adjusting for health behavior and mental health factors in 
males, the OR of suicide attempts in those with BDE at age of 12 
or 13 years compared to non-BDE was 3.97 times (95% CI, 1.57 
to 10.03), the OR of suicide attempts in those with BDE at age of 
14 years was 3.21 times (95% CI, 1.80 to 5.71), and the OR of sui-
cide attempts in those with BDE at age of 18 years was 2.32 times 
(95% CI, 1.07 to 5.03), and all showed significant differences (Table 
5). In males, the OR of suicide attempts in those with BDE at the 
age of 12 or 13 years compared to non-BDE was found to be high. 

Meanwhile, after adjusting for health behavior and mental 
health factors in females, the OR of suicide attempts in those 
with BDE at the age of 15 years compared to non-BDE was 2.66 
times (95% CI, 1.79 to 3.96), and the OR of suicide attempts in 
those with BDE at the age of 16 years compared to non-BDE was 
1.61 times (95% CI, 1.09 to 2.36), and all showed significant dif-
ferences. In female, the OR of suicide attempts in those with 
BDE at the age of 15 years compared to non-BDE was found to 
be high.

Table 2. Binge drinking experience (BDE) and suicide attempts

Variable Total 
(n)

Male
p-value Total

(n)
Female

p-value
No Yes No Yes

Non-drinking 19,094 18,698 (98.0) 396 (2.0) <0.001 21,528 20,711 (96.1) 817 (3.9) <0.001
Non-BDE 14,320 13,877 (97.0) 443 (3.0) 11,785 10,985 (93.0) 800 (7.0)
BDE 3,241 3,015 (93.1) 226 (6.9) 2,467 2,128 (85.8) 339 (14.2)

Values are presented as number (%).

Table 3. Binge drinking experience and suicide attempts in binge drinkers, by age

Age (yr) Total 
(n)

 Male
p-value Total 

(n)
 Female

p-value
No Yes No Yes

12, 13 83 68 (82.9) 15 (17.1) <0.001 114 83 (69.4) 31 (30.6) <0.001
14 179 151 (84.6) 28 (15.4) 185 138 (73.4) 47 (26.6)
15 452 418 (92.2) 34 (7.8) 342 275 (78.5) 67 (21.5)
16 804 765 (95.4) 39 (4.6) 616 546 (89.6) 70 (10.4)
17 1,120 1,069 (95.4) 51 (4.6) 822 748 (91.0) 74 (9.0)
18 523 495 (94.3) 28 (5.7) 323 298 (92.1) 25 (7.9)

Values are presented as number (%).
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DISCUSSION

Adolescent suicide and suicidal behavior are a major concern 
for many countries. Suicide behavior is classified as suicidal idea-
tion, suicide attempts, and suicide [23]. Adolescent suicide is a se-
rious problem. In 2012, 11.2% of adolescents reported having sui-
cidal ideation, which increased by 2.4% from 2010. According to 
the data from the 2013 KYRBS, 4.1% of adolescents reported hav-
ing attempted suicide [1]. According to the current status of alco-
hol use among Korean adolescents, the current prevalence of ado-
lescent alcohol use is 21.1%; 47.2% of adolescents with alcohol use 
is engaged in risky drinking, and 1 in 5 adolescents has drunken 
enough to be intoxicated [24]. Although the prevalence of adoles-
cent drinking is decreasing, the proportion of adolescents who are 
engaged in risky drinking and problem drinking is considerable, 
and the drinking initiation age became slightly higher [24]. As 
such, suicidal behavior and drinking-related problems in adoles-
cents are increasing every year. In foreign countries, binge drink-
ing or risky drinking has been pointed out as a risk factor related 
to adolescent suicide, and binge drinking has been reported as a 
factor affecting suicidal behavior.

In this study, we analyzed the relationship between BDE and su-
icide attempts in adolescents using the data from the 2013 
KYRBS. The results of this study found that the OR of suicide at-
tempt was high in male and female adolescents with BDE, which 
is consistent with the results of a previous study indicating that 
BDE in adolescents was an important factor related to suicide at-
tempt [23]. However, there is a difference in the definition of BDE 
between this study in which BDE was defined by the drinking 

quantity and the previous study in which it was defined by the 
number of drinking days. In addition, this study also found that 
there was a relationship between suicide attempts and BDE even 
after controlling smoking experience and drug experience as risk 
factors for suicide attempt. This suggests that adolescents who are 
engaged in binge drinking are likely to be led to suicidal behaviors 
more easily owing to decreased cognitive and problem-solving 
abilities and increased impulsive behaviors. In addition, their de-
teriorated ability to control emotions due to binge drinking is likely 
to lead to negative emotions, and a lack of rational judgment is 
also an important factor in making the decision to attempt suicide 
[25]. Therefore, binge drinking in adolescent was found to be a 
factor affecting the behavior to attempt suicide, and it is thus nec-
essary to strictly control adolescent alcohol drinking at the national 
level so that it is not easy for adolescents to drink alcohol, and ap-
propriate sanctions and management are needed in the commu-
nity when drinking adolescents are seen. 

As for the relationship between BDE and suicide attempts in 
middle and high school students stratified by age, the relationship 
between BDE and suicide attempts was found to be high in male 
adolescents aged 12 and 13 years old, and female adolescents aged 
15 years old with BDE, compared to non-BDE, which is consist-
ent with the results of a previous study reporting that BDE in 
young adolescents was a strong risk factor for adolescent suicide 
attempts compared to non-BDE [6]. In the previous study, adoles-
cents were not stratified by sex, but adolescents as a whole were 
studied. As aforementioned, the OR of suicide attempts was high 
in middle school students with BDE. Early adolescence is a time 

Table 4. Relationship between binge drinking experience (BDE) and suicide attempts

Variable
Male Female

Crude OR (95% CI) Adjusted OR (95% CI)1 Crude OR (95% CI) Adjusted OR (95% CI)1

Non-drinking 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Non-BDE 1.52 (1.32, 1.76) 1.04 (0.88, 1.23) 1.88 (1.70, 2.08) 1.21 (1.07, 1.37)
BDE 3.63 (3.09, 4.27) 1.63 (1.28, 2.09) 4.12 (3.59, 4.73) 1.79 (1.47, 2.19)

OR, odds ratio; CI, confidence interval. 
1Age, health behavior factors (smoking experience, substance experience), mental health factors (stress, depression experience, suicidal ideation).

Table 5. Relationship between binge drinking experience (BDE) and suicide attempts, by age

Age (yr)

BDE vs. non-BDE

Male Female

Crude OR (95% CI) Adjusted OR (95% CI)1 Crude OR (95% CI) Adjusted OR (95% CI)1

12, 13 3.71 (2.06, 6.70) 3.97 (1.57, 10.03) 2.75 (1.74, 4.35) 1.49 (0.83, 2.69)
14 4.93 (3.09, 7.89) 3.21 (1.80, 5.71) 2.56 (1.76, 3.70) 1.16 (0.72, 1.87)
15 2.90 (1.87, 4.50) 1.50 (0.93, 2.44) 4.11 (3.00, 5.63) 2.66 (1.79, 3.96)
16 2.37 (1.64, 3.41) 1.46 (0.93, 2.28) 2.85 (2.06, 3.93) 1.61 (1.09, 2.36)
17 2.39 (1.71, 3.33) 1.53 (0.98, 2.38) 2.36 (1.78, 3.12) 1.36 (0.95, 1.95)
18 2.79 (1.49, 5.25) 2.32 (1.07, 5.03) 2.84 (1.66, 4.86) 1.17 (0.59, 2.31)

OR, odds ratio; CI, confidence interval.
1Health behavior factors (smoking experience, substance experience), mental health factors (stress, depression experience, suicidal ideation).
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when young adolescents have a confusion of value, their self-
identity is less established yet, and they are unstable because they 
are cognitively immature. Early binge drinking initiation in such 
adolescence acts as an accelerator in suicide attempts, and has a 
direct adverse effect on health outcomes such as alcohol depend-
ence, drug use, sexual experience, and violence. A previous study 
reported that early alcohol drinking initiation is one of major fac-
tors in the possible development of alcohol-related disorders after 
adolescence and serves as a risk factor for adulthood alcohol de-
pendence [16]. Binge drinking in early adolescence acts as an ac-
celerator in the stage of experiencing mental and physical chang-
es, thereby leading to suicide, which is an impulsive behavior. 
Therefore, it is necessary to educate about prevention of alcohol 
drinking and binge drinking in early adolescence.

A previous study showed that adolescents made more suicide 
attempts when they experienced depression and/or suicidal idea-
tion, and these were observed to be risk factors affecting suicide at-
tempts [26]. It is thought that experience of depression and suicidal 
ideation along with heaving drinking experience in adolescence 
may lead to impulsive suicidal behavior. Therefore, for students 
with depression, early detection of depression is required through 
depression screening. Students with suicidal ideations have to be 
screened in advance through counseling, and education and pro-
grams about mental health factors related to suicide attempts and 
alcohol abstinence should be introduced and provided to them. 

Previous studies regarding adolescent drinking and suicide at-
tempts included a study regarding drinking experience as one of 
factors associated with suicide attempts, a study regarding the ef-
fects of drinking behavior on suicidal ideation, and a study re-
garding the relationship between drinking and suicidal behavior 
[23,26,27]. However, this study investigated the relationship be-
tween BDE and suicide attempts, and found that the OR of sui-
cide attempts was high in young adolescents with BDE. 

This study has limitations. Because this study is a cross-section-
al study using secondary data, this study cannot identify the caus-
al relationship between BDE and suicide attempts. Another limi-
tation is that because the relationship between binge drinking and 
suicide attempt was investigated using given variables, various 
binge drinking behavior such as the initiation of binge drinking 
and days of binge drinking were not measured in this study. In ad-
dition, since the data from the KYRBS is based on a self-adminis-
tered survey, there is a possibility for the participants to respond 
in an underestimated or overestimated way than it actually was.

Nevertheless, this study analyzed the relationship between BDE 
and suicide attempts using the data from a nationally representa-
tive school-aged adolescent sample in Korea. It found that adoles-
cent binge drinking increased the OR of adolescent suicide at-
tempts and that young adolescents with BDE increased the OR of 
suicide attempts. In order to prevent suicide attempts in younger 
adolescents, it is necessary to regulate binge drinking and to rec-
ognize the danger of drinking behavior among adolescents, and 
health education at schools about drinking abstinence should be 
periodically conducted.
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